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Non-communicable diseases (NCDs) have risen in Malaysia, and people
with low socioeconomic status are more vulnerable to NCDs. Previous
studies on the management of non-communicable disease have focused on
aspects of socioeconomic factors, individual factors, and psychosocial
factors. However, there is limited information on socio-ecological factors
(e.g. intrapersonal, interpersonal, organizational, community, and societal
factors) and their direct and indirect effect of socio-ecological factors on
non-communicable disease management mediated by attitude has not been
investigated. Thus, this study aimed to investigate the role of attitude as a
mediator between socio-ecological factors and non-communicable disease
management among support staff in Putrajaya, Malaysia. A cross-sectional
study using cluster random sampling will be conducted at selected
Ministries, in Putrajaya Malaysia. The questionnaire will assess respondents’
background information, knowledge of non-communicable disease, attitude
towards preventing non-communicable disease and chronic illness resources
survey (CIRS) to measure socio-ecological factors. Descriptive and
inferential statistics will be used in data analysis using SPSS and SEM with
AMOS software. The findings will provide a theoretical model for
understanding the various factors that determine towards non-communicable
disease management through mediation of attitude.

This is an open access article under the CC BY-SA license.

©00

Corresponding Author:
Haliza Abdul Rahman

Department of Environmental and Occupational Health, Faculty of Medicine and Health Sciences

Universiti Putra Malaysia

Serdang-43400, Selangor, Malaysia
Email: dr.haliza@upm.edu.my

1. INTRODUCTION

Non-communicable diseases (NCDs) are dangerous to human due to their potential causes of
morbidity and mortality. It accounts for 74% of all deaths worldwide [1]. Malaysia is among the countries
experiencing epidemiological transition, rapid economic development, population aging, and lifestyle
changes resulting in an increased rate of NCD [1]. It has become the leading cause of 67% of deaths for
people in Malaysia before 'premature deaths’ (30-70 years) [2]. According to the National Health and
Morbidity Survey (NHMS), over 70% of adult Malaysians are living with heart disease, diabetes, and cancer
and account for 73% of deaths in Malaysia [2], [3]. Likewise, an estimated 240 million people living with
NCD and 4.9 million deaths due to NCD [4]. Thus, this highlights the global burden of NCDs as one of the
challenges in providing health treatment system, care, and support [5].
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In Malaysia, the prevalence of NCD keeps rising, especially among low-income groups compared to
other income groups [6]. The prevalence of hypertension and diabetes are more prevalent among the bottom
(B40) than other income groups as reported by NHMS 2019 [7]. NHMS 2015 also showed similar findings,
with the prevalence of raised hypertension and diabetes among low-income group [2]. The statistics
illustrated that the prevalence of NCD among low-income workers has now reached an alarming level in
Malaysia. The rise in prevalence of NCD among low-income groups will increase the risk of health
problems, and it may be at higher risk of mortality, morbidity, and disability. This situation has a negative
effect on the quality of life, productivity level, decreases in individual family-related quality of life, increased
medical expenditure, and critically increased the country’s economic burden [8], [9].

Previous studies have found that people of low socioeconomic status face limited access to policies,
legislation, regulations, and healthcare services, whereby exposure to NCD is prevalent [10]. Indeed, the
increase in healthcare costs reduces the ability to pay for medical expenses, which increases the risk of NCD
[11]. Besides that, it was reported that lower socioeconomic status is often associated with having high rates
of chronic disease, high morbidity and mortality, and lower life expectancy compared to high-income groups
due to a lack of access to good health care and the need for social protection [10], [12]. Apart from that, they
often do not have enough facilities (i.e. living conditions, physical safety, and healthy food) which play an
essential role in developing NCD [13]-[15]. Meanwhile, the urban poor are at risk and more exposed to the
danger of NCD compared to other people living in the city as they have a lack of knowledge, limitations in
health information, fewer resources for treatment and health care as well as limited sources of income. This
exposure leads them to adopt an urban lifestyle and turn puts them at a higher risk of getting NCD as well as
worsens their condition [16]. Moreover, poverty and the level of development, especially in an area or
country where urbanization is contributing to the increase in chronic diseases [17]. Furthermore, prolonged
exposure to health-risk behaviors such as urbanization, poverty, lack of access to healthcare facilities, risky
behaviors, use of tobacco products, unhealthy eating, physical inactivity, and being overweight or obese can
affect their health and amplify the risk of chronic disease [18]. Perhaps not surprisingly, low-income workers
also exposed to physical and psychosocial risks at the workplace which has contributed to a higher incidence
of chronic diseases [18], [19]. Ultimately, low-income groups tend to face various factors such as social,
workplace, community, and environment due to the lack of sufficient resources in dealing with health
problems and non-communicable diseases [18], [20].

In this regard, non-communicable disease management plays a vital role in dealing with these
diseases to improve health outcomes. Understanding factors that contribute to improving the care and
management of NCD is important, as lower-income households are most vulnerable to NCD. Nevertheless,
little is known about the management of non-communicable diseases among low-income workers.
Furthermore, only a few studies have examined the role of contextual factors in chronic disease management
[21]. Previous studies have found an association between self-management of non-communicable diseases
with age [22] gender [22] education level [23], low socio-economic status [24], depression and anxiety [22],
[25], [26], multi-morbidity [22], disease characteristics [23], disease duration, disease severity [22], illness
perception [26], health literacy [24] and social support [27]. However, there are still limited studies exploring
needs beyond individual factors that predict non-communicable disease management using the socio-
ecological model that have not been clearly revealed. Apart from that, there is a limited holistic model or
multilevel approach within the health promotion field [28]. Furthermore, the role of attitude as a mediator
was limited in studying the mediating effect of attitude in a given relationship toward preventive health
promotion behavior [29], [30]. Attitude is crucial in motivating individuals to be more likely to act or
behavioral. It is the ability to encourage a responsible motivation for action. A positive attitude can impact
motivation to follow the management of the disease. This positive attitude also enhances their motivation to
manage health effectively. Conversely, negative attitudes can be barriers that decrease the ability to produce
motivation or good results in the management of non-communicable diseases. Therefore, an attitude can
improve or decrease motivation by influencing individuals towards the management of non-communicable
diseases or vice versa. Likewise, attitudes can be used as a mediator in controlling the relationship between
the two variables. This study aims to determine the role of attitudes as a mediator between socio-ecological
factors and non-communicable disease management among low-income workers in Malaysia.

2. METHOD
2.1. Study location

This study will be carried out at the Ministries in Putrajaya, Malaysia. Putrajaya has 23 ministries,
and the location was chosen because it is the federal government's administrative center, representing the
largest number of civil servants in Malaysia. The NMHS revealed that civil servants in Putrajaya experienced
an increase in obesity from 2015 to 2019, from 40.3% to 41.4% [2], [7]. Hence, it has put almost half of the
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adult population in Putrajaya which consists of government employees, in the overweight or obese. Since
most of the population consists of working adults, this increase in obesity is an early warning risk factor for
NCDs [31].

2.2. Study design and study population

This study employs a cross-sectional study that aims to determine the mediating role of attitude in
the relationships between socio-ecological factors and non-communicable disease management among
support staff in Putrajaya, Malaysia. The target population is support staff members. The respondents will be
chosen using cluster random sampling where eight out of 23 ministries in Putrajaya were randomly selected
using a table of random number. The inclusion criteria are permanent staff aged 18 years old and above. The
exclusion criterion is contract or part-time staff. All support staff who meet the inclusion criteria will be
approached for participation in this study.

2.3. Data collection procedure

Before distributing the questionnaire, those who fulfilled the inclusion criteria will be informed
about the research procedure. Then the questionnaire, and consent form will be distributed to the respondents
and administered via an office in charge or representatives from selected ministries through email and
WhatsApp which will then be sent weekly as reminders to the respondents.

2.4. Sample size

The minimum sample size required for this study was calculated using an online calculator [32] by
setting the anticipated effect size f2 = 0.3, the desired p-value was at 0.05, the desired statistical power level
at 80%, the number of observed variables was 94 and the number of latent variables was 12 is 200, and the
final sample size after accounting for a non-response rate 80% is 360.

2.5. Study instruments

This study instrument comprises four sections which include socio-demographic information,
knowledge of non-communicable diseases, attitudes towards preventing non-communicable diseases, and the
chronic illness resources survey (CIRS). The questionnaire will be modified and adapted from [33], [34].
Section A consists of socio-demographic information including age, gender, race, marital status, educational
level, and monthly household income. Section B assesses the respondents’ knowledge of non-communicable
diseases, the knowledge questions cover the understanding of non-communicable diseases including the
major non-communicable diseases which are cardiovascular disease, stroke and hypertension, diabetes
mellitus, and chronic obstructive pulmonary disease as well as risk factors, complications and disease
management. Respondent will be instructed to give a ‘yes’, ‘not’ and ‘do not know’. The level of knowledge
will be categorized as having good knowledge, moderate knowledge and poor knowledge. It had excellent
internal consistency reliability (Cronbach’s a = 0.961). Section C consists of 15 items for the attitude towards
preventing non-communicable diseases, which including balanced diet, physical activity, smoking, salt
intake, medication intake, and treatment checks. The questions are evaluated using a 5-point Likert scale
ranging from ‘Strongly disagree’, ‘disagree’, ‘agree’ and ‘strongly agree’. All results will be discussed by
descriptive data analysis. In this study, the survey showed good internal consistency reliability (Cronbach’s o
= 0.898). Section D will be the final section of the questionnaire containing 65 items for chronic illness
resources survey (CIRS) to assess the socio-ecological factors, divided into five sub-scales that measures
interpersonal, organizational, community, societal, self-management of disease. The questionnaire is based
on a 5-point Likert scale as either ‘Not at all’, ‘A little’, ‘Moderate’, ‘Quite a lot” and ‘A great deal’. In this
study, the CIRS showed good internal consistency reliability (Cronbach’s a = 0.90).

2.6. Data analysis

Data will be analyzed using the statistical package for social science (SPSS) and structural equation
model (SEM) using AMOS. Descriptive analysis will be performed to measure all variables. SEM will be
applied in the inferential method to test the hypothesized model and confirm the relationship modeling with
three stages, which are confirmatory factor analysis (CFA), measurement model, and structure model. Then,
bootstrapping analysis will be used to test the mediation effect. The significance level will be set at p<0.05.

3. DISCUSSION

This study will examine the relationship between socio-ecological factors and management of non-
communicable disease as well as understanding the mediating role of attitudes. The finding will investigate
whether socio-ecological factors (i.e., intrapersonal, interpersonal, organizational, community, and societal
factors) help to influence non-communicable disease management through attitude as the mediator. In other
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words, socio-ecological factors whether the direct and indirect influence on non-communicable disease in
presence of attitudes as a mediating variable. This evidence is necessary to determine whether attitude
mediates the relationship between socio-ecological factors and non-communicable disease management.

A study conducted locally among public service employees in Putrajaya, Malaysia found that 77.8%
were obesity and 44.7% had high blood pressure among the implementer group compared to the professional
and management group [35]. This shows that low-income workers are more likely to suffer chronic diseases
as compared to high-income group [36]. Therefore, non-communicable disease management is increasingly
recognized as important for the working age group, the prevalence of chronic conditions, and the importance
of maintaining productive and competitive employees [37]. Applying the management of chronic disease in
daily life plays a pivotal role in dealing with the diseases, improving health, and quality of life [38]. This
study emphasizes the importance of non-communicable disease management to prevent and reduce NCD
among low-income workers.

Non-communicable disease management among low-income workers in Malaysia has been
limited. Also, understanding the issues relating to non-communicable disease management and
socioecological framework applications within the health promotion field is still limited [28]. To achieve
this goal, direct and indirect effect of intrapersonal, interpersonal, organizational, community, and societal
factors on non-communicable disease management through attitudes will be measured using structural
equation modeling to confirm the relationship modeling. SEM by McLeroy et al. [39] is used as a theoretical
framework to explain the influential factors towards non-communicable disease management. Prior research
has used SEM model to investigate the potential determinants of health [40]. A comparison of several
theories and models that explain health behavior such as health belief model (HBM), theory of reasoned
action (TRA), an extension of the theory of planned behavior (TPB), and social cognitive theory (SCT) has
focused on individual (intrapersonal) and personal, behavior and environmental (interpersonal) factors rather
than taking into account a broader or holistic perspective [41]. Researchers claim that these psychological
theories emphasize the individual by not examining the wider health behavior environment [42], [43].
According to Flay et al. [44], the theories above are more suitable for investigating single influential factors
involving proximal and distal factors, but not combining two or three factors. Hence, this SEM model was
chosen because it is a comprehensive model that integrates multiple levels of influence that interact in a
bounded manner (dynamic transactions) within the scope of human life in the environment helping to
determine a person's health behavior.

The bulk of the literature suggested that the SEM model allows for the understanding of influences
that can impact health outcomes, reducing disease risks, particularly among vulnerable population groups
[45], [46]. In addition, this SEM model can provide a good understanding of the influence of health behavior
to reduce health inequalities among low-income workers [18]. A study by Watts et al. [47] has used the SEM
model to promote health in the workplace. However, it was found that there is still a limited number of
studies that combines various factors for the study of employee behavior in the national context in Malaysia.
Thus, this study proposes that socio-ecological factors may help in managing non-communicable disease.
The prioritization of the socio-ecological factors is crucial for ensuring these factors contribute to the
management of non-communicable disease. Understanding these factors affecting the management of non-
communicable diseases would also offer or plan useful opportunities in developing appropriate intervention
studies based on considering these factors to include a more holistic program to improve the preventive
behavior towards non-communicable disease management among low-income workers in Malaysia. Hence,
the SEM model would seem to be suited to this study as the basis of the behavior model needed for
applications for research and intervention.

This study further highlights the potential findings that can be useful to relevant stakeholders
including the government, policymakers, and health professionals in understanding the problem, solving it,
and developing plans, strategies, and policies that focus on chronic disease to reduce morbidity and mortality
in Malaysia. In addition, the findings of this study can be used by future researchers, healthcare professionals,
and program managers to implement and develop future interventions for low-income workers in Malaysia.
Furthermore, this study will get a better understanding of the factors influencing the management of non-
communicable disease in Malaysia, especially among low-income workers in Malaysia to strengthen the
strategies focused to reduce the risk of NCDs, as well as reduce morbidity and mortality in Malaysia. The
emphasis on non-communicable disease management is important in maintaining work performance,
productivity, and health, improving quality of life, and longer life expectancy. Moreover, low-income
workers are also at an important stage of development as the main driving force of the country's economy
and productivity in helping the management or the authorities maintain and improve the quality of services
[47]-[49].
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4. CONCLUSION

This study will provide new insight regarding non-communicable disease management. Additionally,
understanding these factors that influence non-communicable disease management in this study could
contribute to the body of knowledge. Moreover, this study provides evidence-based new insights into the
literature on attitudes as mediators in the relationship between socio-ecological factors and non-
communicable disease management. It is hoped that the findings of this study can validate a theoretical
model to explain attitudes acting as a mediator between socio-ecological factors and non-communicable
disease management.

There are some limitations in this study that should be noted. The generalization may be limited
because it will be conducted within Putrajaya, which does not represent the whole population of low-income
workers in Malaysia. Furthermore, it should also be noted that the questionnaire used is based on self-
reporting, which may chance of recall bias. Nevertheless, to the best of our knowledge, this is the first study
to investigate the role of attitudes as a mediator in the relationships between socio-ecological factors and non-
communicable disease management. Furthermore, relevant stakeholders such as government, policymakers,
and health professionals can utilize these findings to develop future interventions.
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